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The theory of this effect [i. e. of the validity of Eq. (1)] has been given by several authors 2 . In the present note we wish to discuss how the "fluxoid quantum number", n, in Eq. (1) might be determined by the external magnetic field, Hcxt. For a complete theory an understanding would be needed of the transition between normal and superconducting state which is not available. We shall, instead, assume that the decision between the various possible values of n is made when the specimen as a whole is already in its superconducting state but when the penetration depth is still big compared with its linear dimensions. The validity of this assumption will presumably depend upon the pace of cooling; it might break down for too big pieces of superconducting material. Once the decision on the fluxoid quantum number has been made it stays fixed under further cooling 3 .
Our considerations shall be based upon the LONDON-GINZBURG-LANDAU theory of superconductivity. Consequently they are more model dependent than the proof of Eq.(l) for thick superconductors. Magnetic field, H, and electric current density, j, (with vanishing normal component on the surface of the superconductor) are related by the MAXWELL equation,
and the LONDON equation, The latter equation is valid only inside the superconductor. The quantum number n occurs in the fluxoid equation 4 ,
here the line integral has to be taken along a curve in the superconductor embracing the tunnel and the surface integral goes over a surface spanned by this curve.
For the purpose of solving Eqs. (3) - (5) we expand both H and j with respect to descending powers of A,
(fl w , j in) oc A~n) and put
From Eq. (3) one immediately concludes
whereas J-1 ) (with vanishing normal component) is to be determined from
It is evident how higher order terms in Eq. (6) can in principle be obtained. Now we assert that actually that value of n will occur which leads to minimum free energy of the superconductor in the external magnetic field. If the penetration depth is big compared with the linear dimensions of the superconductor the free energy, F, apart from a constant is only kinetic energy of the superconducting electrons,
whereas the magnetic energy [being proportional to a volume integral of (H -ifext) 2 ] can be neglected. The volume integral in Eq. (10) has to be extended over the interior of the superconductor. With A sufficiently big the difference of the free energy for different values of the fluxoid quantum number becomes very small; this observation might be regarded as an argument in favor of our assumptions.
As a simple practical example we treat the case of a hollow superconducting cylinder (r^ radius of the inner surface, r2 = radius of the outer surface) in a homogeneous external magnetic field parallel to the axis of the cylinder. The electric current flows on circles in planes perpendicular to the axis of the cylinder. With r as the radius of such a circle we obtain from Eq. (9 b) 2 71 r Ac (r) = n $0-7ir 2 Hcxt.
This solution also satisfies Eqs. (9 a) and (9 c). Calculation of F according to Eq. (10) shows that the special choice, n, for the fluxoid quantum number will lead to minimum free energy if
At the bounds of this inequality the actual value of n will jump rather discontinuously by one unit. The radius, f, in Eq. (12) is defined by
it is easily shown that 7i < f < r2 .
If the cylinder is tilted with respect to the direction of the external field by an angle a the quantity Hcxt in Eq. (12) has to be replaced by Hcxt cos a .
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Zur Quantisierung des magnetischen Flusses in supraleitenden Zylindern
(2) ?F(r) °c <v(r) v(r)>.
Dabei ist ip(r) das quantisierte Elektronenfeld, und die Mittelung erfolgt über die große kanonische Gesamtheit. Die Quantisierung des magnetischen Flusses folgt in elementarer Weise aus der Tatsache, daß für die Quasiwellenfunktion die übliche quantenmechanische Beziehung (3) für den Strom gilt. Wir betrachten die Gin. (2) und (3) in dem Gebiet des supraleitenden
